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HABITAT PREFERENCE OF
NESTING WEDGE-TAILED SHEARWATERS:

THE EFFECT OF SOIL STRENGTH
D. T.  NEIL and p.  K.  DYER

Depurlmcnt of Ceographical Scicnces, f lnivcrsity of eueensland. S1 Lucia .1072
Rc.. ivcd 20 Aupust t  990

^^The density of nesl ng burrows ol the Wedge-tailed Shearwaier purtnus pacltcus was measured
In zz4 quacrals on Heron rs and, Great Barrier Reef. Fierd measurements of the unconiined compressive
slrength of the soil material were made for each quadrat. Lowest burrow densities occurreo In quaorars
at both upper and lower ends of the soi l  strength range. Increased burrowine success at sttes where
sori 's rol so loose as to col lapse. but rot .o-compatted as lo inh,bi l  burroiwino .s r. totcateo. tsland
oeveropment wh ch resLr ls in soil compaction may, therefore, lnhibit p. paclllcus nesting.

INTRODUCTION

Understanding nesting prefcrences of seabirds
rs lmpoltant jn mitnitqement of the islands on
u l r i c h  t h e r  h r e c d .  D e v i l o p m e n t  m a y  i m p i n g e , ) n
l l rc {c  p rc le rencc .  in  $ays  wh ich  l rc  no l
imrnr : r l i r r t c l l  c le r r .  Wedgc- t i r i le r l  Shcaru  a  re r .
l ' u f l tnu t  p r t t i l i c t t :  n ] r in t r in  I  b reed ing  popr r l r r ion
es t imatcd  a t  16  (X)0  pa i rs  on  Heron Is land (H i l l
rund Barncs 1989). fhc Hil l and Barnes study also
cxamincci the habitat preferenccs for burrowing
bv thcsc birds and showed that high dcnsities
wcrc found in ltabitats with a substantial amount
of dcbris orr the ground. n'hether fallcn branches
in the l 'rJor?la grrudis forest or builcl ing materials
in  thc  dcve lopec l  a rcas .

However. their investigation did not includc
the relationship betwccn vegetation, burrowing
dens i ty  and so i l  p roper t ies .

Dyer and Hil l (1990) have reported that in
habitats where Iow burrowing densitics occur, the
burr()ws tend to bc aggregated. This finding is
tentalively interprctcd as an indication of the
importance of social communication in the P.
2acrf cas colony.

Wc report the rcsults of a small experiment to
determine if another factor, soil strength, would
influence nesting-site selection. Ncst constructiori
by Wedge-tailed Shearwaters involves the excava-
tion of burrows up to 2 m long and 1 m deep on
Heron Island. Qualitativc rcferences to the effect
of soil properties on Wcdge-tailed Shearwater
burrowing arc common in thc l it€rature. Davies
(1959), Serventy et al. (19'7I) and Scrventy and
Whittcl ( 1976) have noted a preference for soft,
loamy and friable soils, while white coral sands
with l itt lc or no soil development are avoided.

Lane (1974) observed that extensivc burrowing
occurrcd where soil depth was 'adequate' on
North Solitary Islands. Bvrd and Boynton (1979),
on Kauai lsland, Hnwaii, noted burrowing in both
deep and shallow soils. Swanson and Merritt
(1974) observed mainly horizontal burrows ol'a rms lcng th ' in  sha l low so i l s  on  Mut ton  B i rd
Island, near Coffs Harbour, New South Wales,
and soil compaction on thc man-made end of
Sirnd Island. Johnston Atoll prevented the
digging of burrows by Wedge-tailcd Shearwaters
(Amerson and Shclton 1976).

This analysis represents a preliminary quantita-
tivc investigation of Hulsman's (1984) observa-
tion that burrowing occurs at greatest density in
areas where thc soil is both soft enough to dig and
firm cnough not to collapsc.

Heron lsland is a vegetated sand cay, one of
the Capricorn Group of islands. lying on the
Tropic of Capricorn north-cast of Brisbane,
Queensland (Fig. l). The vegetatcd part of the
cay is 13 ha in area (Flood 1981). Soils on the
island are developcd from unconsolidated
carbonate sands derived from the calcareous
skeletal remains of reef organisms. Vegetation on
the island margins is largely grasses with shrubs,
including Argusia argentea and Scqevola sericea,
forming a dense ground storey in some areas, and
some Casuqrina and Pandanus spp. Thcrc is a tall
Pisonia grandis forest in the central part of the
island. Cribb and Cribb (1985) give a compre-
hensive description of vcgetation characteristics
on sand cays of the Capricorn Group. Develop-
ment on the island includcs a resort, a research
station and a National Parks and Wildlife Service
complex.
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Irigurc l. 1-.)..rn r ol Ilttut Islund in ttu Caprtuorn Group,
southctn ( i  ' t I  Banicr RtcJ.

METHODS

Twe lvc systcmrtically spaced. continuous
transects perpendicular 1o tlre long (e.rst/west)
axis of thc islarrd wcre survcyed. Contiguous
quadra ts .  3  m x  l0  m.  were  examined.  In  each
of thc 22.1 cluadrats the number of P. pucificus
burrows was rccorded. This sampling technique
is that uscd for thc P. pncrfcris census on l{eron
Is land b1 '  H i l l  and  Barnes  (1989) .  In  each quadra t
tcn measurements were made of soil strength
us ing  a  Gcotcs tc r '  penet ronc tc r .  Pcnet rometer
tcsts i lrc largcly a mcasure of the resistance of thc
so i l  mater ia l  to  de format ion  by  shear ing .  In
granular soils such as thosc of a coral cay, thc
shearing streogth is highll '  dependent on the
packing (or density) of the soil (Young and
Warkens te in  1975) .  So i l  pack ing  is  inc rcased by
the incorporation of organic detritus and by the
weathcring of thc soil particles during soil
dcvckrpment and by static and dynamic loading
(c ' )n rp i rc l io | l ) .  T l ru r .  the  penet rometcr  tcs t  i s  l
rapid ficld rrlethod of estimating the propensity
tbr collapse and the resistance to excavation of
the soil material.

The nedian of the replicate soil measurements
and the burrowing dcnsity were calculated for
cilch quadrat. The median was uscd bccutuse, in
thcsc hctcrogcncous granular soils, a singlc

typical obscrvation could strongly bias the
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quadrat averagc. In a very small number of
instanccs. thc degree of soil strcngth was such that
the mearsuremeot went off the scale of thc
instrument, and for these the maximum value was
allocated to the observation. The data wcrc sub-
divit led according 1rl habitat types: l ' isolla debris,
Pisonh bzte, Pisonia grass. Fringe, Clear, and
Turf and buildings habitats combincd as described
in Tablc 1. Bcfore development thc area in the
latter categorv includcd each of the other ltabilat
types.

RESULTS AND DISCUSSION

The variation in burrowing clensity with habitat
was comparable with rsportcd habitat preferences
(H i l l  and  Barnes  1989) ,  w i th  h ighes t  dcns i t ies
occurring i i the Pisonia debris (i = 6.9 burrows
per quadrat) ard Pisonie bare (i : 3.9) habitats.
In each of the othcr habitat classes the lrurrowing
clensity wzrs < 2.,1 pcr-quadrat.

Soil strcngth \{irs at a rninilnurn irr the PIJ(/ni.J
grass habitat (i : 0.3 kg cm J) and at a maxrmum
in thc Turl and buildings (x : 2.4 kg cm r)

hab i ta t .  The mean so i l  s t rength  in  the  Tur f  and
buildings lrabitirt was significantl) grcatcr than
that f i)r thc Clcar (t : 1.0 kg cm''), Pisoniu bttre
(i : 0.7 kg cnr-:). Plsorilr i debris (i : 0.6 kg
cnr  : . ; .  F r ing i .  ( \  -  U . r \  kg  \ 'm I  i rnd  Pr r , ,a i i  g r r rs i
( x  1 1 . . 1  L g  c m : )  h l l ) i l i r l \  { l - t r ( t :  p  <  l l l ) 5 )  T h \ '
mean soil strengths in thc Clcar, / ' i .r 'orid bare and
Pisoria dcbris habitats were significartly grcatcr
than tlrat lor Pisonia grass. Thcrc was no signil l-
cant difference between the Fringc and Plsorid
grass habitats with respcct to soil strength.

TABLE 1
Habi l l t  c l i |ss i f icat ioD rnd rharaclcr is l ics.

Habiral ( harrctcrist lcs

Fringe

Clcar
Turf  and L,uik l ings

PrJoni ,  forcsl  wi th ground h),cr  of  barc
sand rrr  lcaf  l i t ter .

Pi.rori.r forcsl with grouod covcr of gritss.
Pdonl l  forcsr  wi th ground laycr of  fa l lcn

debr is.
Veget. r t ion communi i ics o l  lhc is l i rnd

fr ingc.
Areas largel_v f ree ofc.rnop) cover.
Nl i l in l i l incd l i r$,ns and bui ld ing structufcs

incor lorat inB pavcd areas and
path$ avs ctc.
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Fig\\tc 2 Rel ionslit htnlee soil ttrength anr.I P. pacificus burrcwing density for each ofsix habitat classes on Ilenn IstanA.


